\/ector-Borne Disease Ecology.
of the Middle: East

Michaell J., Cuemoe;, MPH

Tulane: University,
Schoeoll of Public Healthr & Tirepical Medicine

ScB Pregiam

United States Air Force, ANG
Biomedical Services Corps
Public Health



OVERVIEW

Brief Description; off Countries in the Midale East

Vils2iyAlmpericRisY EcioEBoIe PDISEasesili
SHERRCURENGRNPENBESHE15rEaY/S)

Militarly limpertant Vector-Borner Diseases with
Longl Incubatien Pereds (Z15 days)

OiHER DIseasestoiIVIIIZIASIgRIICERGCE

Noxious / Venomous Animals and Plants; of
Military: Significance



Briefi Description; of Countries In the

Middle East

Banram Lebanon
Gyprus Oman
lran @atar
Irag SaudifArainla
|srael Syria
Jordan TTUrKey

. United Arab Emirates
Kuwalt

Yemen
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VECTOR-BORNE DISEASES IN THE MIDDLE EAST (+ = present; ? = Uncertain)

Bahrain | Cyprus | Iran | Iraq | Israel | Jordan | Kuwait | Lebanon | Oman | Qatar | Saudi Syria | Turkey | UAE | Yemen
Arabia

malaria + + + + + + + +
sand fly fever + + + + + + + + + + + + + + +
dengue ?
epidemic typhus ) )
louse-borne ? + + + + ? + i ? + + ?
relapsing fever
tick-borne + + + + ? + i ? + ? +
relapsing fever
CCHF + + + + + + + + + + + + + +
boutonneuse ? ? + + + 9 7 + + 9 9
fever
tick-borne +
encephalitis
Q fever + + + + + + + + + + + + +
murine typhus ? + + + + + + + ? + + + +
plague + + + + + + T
West Nile virus + + + + + + + + + + + + + +
Sindbis virus + + + + + + + + + + + + + +
cutaneous + + + + + + + ? ? + + + 9 +
leishmaniasis
visceral + + + + ? + + + + + + + + +
leishmaniasis
schistosomiasis + + + + + + + + +
onchocerciasis ? + T
Bancroftian + + + +
filariasis
Lyme disease + +
leptospirosis + + + + + + + + ? + + + ? +
hantavirus +

10




GEOGRAPHY

Over 6 million sg km: of land

Toaalee)s —prretplhyilzte lowleiniels e eleitazitis, Wit
SeVveraiNnoelRtanNEReESHRIFENBT 2N RFceESkEl
lfeels).

Reliefi varies from the highest peak, Qollen-ye
Damavand In northerm Ian at 5,671 m abeve sea
evel, te the Dead Sea, boerdered vy Jordan and
Israel, at 400 m elow sea level

SitS' ateprreughiy naliF el theWer d SHKIIBWRI FESEIVES
Ol petreletm




CLIMATE

Overall characterized as arid

Annual precipitation —

x flurkey’ and lLebanoen - 640! nmm
s Qatar and Yemen — 80 mm

n ME Average: 250 mim

PrevaningawinesF=EGIRINVY

Each countny nas Its Unigue: pattern of
Weather



PEOPLE & POPULATION

A mixture ofi many. different cultures,, races,
religiens; and ethnic Packgrounaes

NEigglereitis Welrss, grlefreitlapls leiiticell Lielplerziv/zlls, clple
[EUMRE UIFECEraCHVIES Y GUILSIE e CUl LUIES}
GRVEMMERLS; ElIIUSICHEESS, agiIES; 2ie
IREIVIGUEIS GVERSEVE MilelsanEN/EaISHIEVEN EE Mo
plezlily avieny nslete]inlzicl (e cormlolaeitiei) e e[enlei]e clple.
cUltUIRRINTIXIRG

Vast majority: are Muslimi (Shira er Sunnn) with the
exception off Israel (Jews) andl Cyprus (Christian)



WATER, LIVING & SANITARY
CONDITIONS

Walerrisr e precioUSHESeUIcE

Over use;, depletion: of groundwater, and
contaminatien (peliution)r o natural
suiace Watelrr and aguiters; vy Runan,
animal, inadustrialandragrictituraliwastes
ave further reduced supplies

PeEIFSARIENCRISURPOISHAMERLPUIZWERS

P redents; HIES; MESHUIIeES, cid Ciiier
VECTO)S
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BAHRAIN

Localion — archipelago In the Persian Guli;
east eff Saudi Aralia

Area —

n [ofal: 665 sg km
a ater. Orsgkim
m /and. 665 sg km

Size - 3.5 times the size ofi Washington, DC
Coastline - 161 km

Natuizl Reseurces - oil, associated! and
nonasseciated natural gas,, fish, pearls




BAHRAIN

Climate - and; mild; pleasant winters; Very hot, humid
SUMMEers

Jeriam: = mostily. low desert plaim: rsingr gently te lew
centrall escanpnent

EleValoRr EXAEES =
u /owest poaL: Persian Gulir0rm
s [/grest poyht Janallad Dukihan 1225m

ERvireRmentaitIssues = desertification resulting fem the
degradaton efflimited arakle: land, perieds eff dreught, and
dust sterms; coastall degradation (damage: te coastlines,
coral reefs, and' sea vegetation) resuling frem; el spills
andl ether discharges firem large tankers;, ol refineries; and
distribution statiens; lack ofi freshwater resources,
greundwater anal seawater are the only sources for all
Water needs



CYPRUS

Mediterranean Sea
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CYPRUS

Locauon - Island in the Mediterranean; Sea, south of
Turkey

Area -

n fotal: 9,250 s@ km (of whichi 3,355 s@ km are in the Turkish
Cypriet area)

n water. 10'sg km
n /ana. 9,240 s@| kim

Size - aboeut 0.6 times the: size of Connecticut
Coastiine - 648 km

Natuizl RESeUCES = COPPEr, pPYrites, ashestos,
gypsum,, timber;, salt, marble;, clay: earth pigment



CYPRUS

Climate - temperate; Mediterranean withrhot, dry.
SUMMEYSi and cooliWINLers

l€rain = central plamwith mountalns to nertn;and
southy; scattered but significant plains: aleng seuthern
Coast

EleValien EXIEmMES
u /owest: poyit: VMediterranean Sea 0im
a f1gnest poirt: Olympus 4,951 m

ERvirenmentaif ISSUes — water resource proklems (ne
Raturalfresenvolif catchments;, seasenal disparty in
rainiall;, sea Water Intrusion 1o Island's largest aguifier,
Increased salination in; the: nerth); Water poeliution freom
sewage and industrial wastes; coastall degradation;
loss of wilalife habitats from urkanization
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King Knalid
Military City
4

Bahrain
: MANAMA

agreed-upon
maritime boundary .

ABU DHAB

Gulf of

Oman

Bandar Beheshti

Arabian | Sea

MUSCAT
International boundary
SCALE 1:11,250,000 . .
* National capital
? o 190 2?0 30I0 Kilometers & -
e T . ® Province capital
0 100 200 300 Miles ;
Lambert Conformal Conic Projection, Railroad
standard parallels 12°N and 38°N
———— [Expressway

Road




IRAN

Lecation - korderng the Gulif eoff ©Oman, the Persian
GUulif;, and the Caspian Sea, between I and Pakistan

ATEER=

n fotal. 1.648 million; sg km
n /ana. 1.636 million; sg km
n water. 12,000 sg kim

Size - slightly/larger thanrAlaska

Coastline - 2,440 km: note - Iran also borders the
Caspian Sea (7401 km)

NatuiEl  Reseurces - petroleum, natural gas, coal,
chromium, CepPpPEr, Iron ore, lead, manganese, Zinc,
sulfur



IRAN

Climeate - mostly and e semiand, suktrepical
aleng Caspian: coast

e - rugged, meuntaieus mms; kigh,
central basin Withr deserts;, meuntaimns; smalil,
discontinueus plains aleng heth coasts

EIeVauGRN EXITEIES —
. /OWEsSt o)t Casplan Sea -26 m
u /1/gIEst poyAt: Qollen-ye Damavands,674 m



IRAN

ERVvireRmental ISsUES - airr peliution, especially,
I Urdan areas, firon Venicle: emissions; efinery
eperatieons, and industrial effilients;
deferestaton; oVergrazing; desertifications ol
pollutieon’ i the Persian Gulf; wetland |6Sses
from dretight; soeil degradation (Salination);
Inadeguate stipplies off potaklewater; Water;
pollutien from: AW sewage andi industial
Waste; urbanization
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IRAQ

Localion — boerdeng the Persian Gulif, hetween
lrran and Kuwalit

Area —

w [oral; 437,072 sg Kkm
a ater. 4,910rsdl kim
m /anad. 432,162 sgl km

Size — slightly, more than tWwice the: size of
ldahe

Coastline — 58 km

Naturalf Respurces - petroletum, natural’ gas,
phosphates, sulfur




IRAQ

Climate - mostly: desert; mild ter coel winters withr dry,
oL, cloudiess sUMIMErs; Aorthern mouRtaineus
regions' aleng liranian and Furkish BeKEErS EXPEERcE
colahwinters withr occasionally, neavy: snews that melt
I early’ spring, Sometimes causing extensive fleeding
I centrallanadl southerm: liag

Jeliain — mestly broad plains; reeady marshes along
liranian berder I south With' large floeded areas;
moeuntains aleng berdersiwith liran ana Furkey,

Elevation EXtiemes;—
u /owest pojnat.: Persian Gulif 0:m
u /lgrest poiat: Unnamed peak 3,641 m



IRAQ

ERvirenmental ISSUES - gevernment Water control
Prejects have drained mest of the inhanited marsh
areas east of A Nasiryan by diying upr e diverting
thefeeder streams; andl [Vers; a ence: sizakle
populatien eff Marsh Arals, Who Inhakited these areas
for thousands, ofi years, has been displaced;
furthermore, the destruction eiff the nattral halkitat
POSES SErous threats to; the anea's wildlifie
populatiens; Inadeguate supplies; eff potable Water;
development of the Tigris anad EUphrates rvers system
contingent upen agreements with' Upstream; riparian
Turkey; aiif and water pollution; sell degradation
(salination) and eresion; desertification
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ISREAL

Location — berderng the Mediterranean Sea,
petween Egypt anadiLelhanon

Afgel —

s [o1a). 20,770 sg km

s water:440sg km

n /and. 20,330 sg km

Size — slightly:smaller than New: Jersey.
Coastiing — 273 km

Natlralf REspUrces -  timber, poetash, Copper
olie, naturall gas, phosphate rock, magnesium
promide; clays, sand



ISREAL

Climate - temperate; hot and dry Inf seuthern and
eastern desernt areas

ler@ain = Negeyv: desert in the souti; 1ow: ceastal plain;
cenral mountains; Jordan Riiit Valley,

EleValihrEXreies =
u /oVvest ponL Deadrsea -4081 m
u /lgrest ponat: Har Vieren 1,208 m

ERvireRmentaif ISsUes - limited arable land anad naiural
firesh water resources pPose: Serieus constraints;
desertification; air pollutien fren Industiial and vehicle
emissions; groundwater pollution from Industriall ana
domestic waste, chemical fertilizers, and pesticides
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JORDAN

Location — nerthwest of Saudr Arania

Afeel —

a [oral. 92,300 sg km
s ater: 829 sg kim

s /ana. 91,971 sg km

Size = slightly:smaller than: lIndiana
Coastiine = 26 km

Natui@l RESEUICES - phesphates) potash, shale
ol



JORDAN

Climate - mostly: and desert; rainy: seasen in
west (Nevember ter April)

elfiain'— mostly  desert: plateauin east,
Righland area Inrwest; Great Rift:\Valley:
separates’ East and \West Banks of the' Jordan
RIVEr

EleVauenRr EXIEMES —
. /OWest o)At PDead Sea -408Hm
8 /I/grest poyAt: Jahal Ramid, 734" m

Environmental Issues - limited natural fresh
Water resources; deforestation; overgrazing;
Soll erosion;; desertification
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KUWAIT

Localen — hordernng the Persian Gulf, between
lrag andf Saudit Arania

AlEe=

s [oral. 17,620 sg km

n water. 0 sg km

s /and: 17,820 sgq km

Size — slightly, smaller than New: Jersey.

Coastline — 499 km

Natuial Reseurces - petreleum,, fish, shrimp,
natural gas



KUWAIT

Climate - dry desert; intensely: hot summers;
short, cooel Winters

Feriain = flat te slightly, Undulating desert plain

=laVziilen) Birennes —
s /OWEst po)AL: Persian GuliF0rm
8 /I/gMIEst po/AL Unnamed location 06 m

ERvireRmental IsSsUeS - limited natural firesh
Walter ieseurces; some: of World's largest: and
Mest sephisticated desalination facilities
provide muchi of the water; air ane Water
PoIUeRE AESEIcCaAton




Lebanon

m———— |nternational boundary
——— Armistice Line, 1949

s Province boundary

%  National capital

® Province capital

Road
=s=—=—==Railroad
9 B 10 15 Kilometers
[} <] 10 15 Miles

4 "0 =

KT
BAYRUT

Mediterranean Sea
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LEBANON

Location — boerderng the Mediterranean Sea,
petween Israell and Syrna

AlEe =

a [ora/- 10,400 sg km

s water: 170'sg kim

n /and. 10,230 sg km

Size — about 0.7 times the: size off Connecticut
Coastiine — 225 km

Naturall Reseurces - limestone, Iron ore, salt,
water-surplus state in a water-deficit region,
arapble land



LEBANON

Climate - Mediterranean; mild te cool, Wet WInters
WiIthr e, diy summers; Lelbanon moeuntains
EXPErence heavy WInter SAeWS

Jeriain — narrew coastal plain; El Begaa (Bekaa
Valley) separates; Lehanonand Anti-LLelanon
Moeuntaiias

EleValBRrEXIEmEs =
n /owest: poyit VMediter@anean Sea 0im
u /lgrest polAE: Quimat asy Sawda: 3,086 m

ERvienmental Issues - defierestation; sollf eresion;
desertification; air polltutien nrBelrut from: vehicular
traffic and the burning of Industrial Wastes; poliution
off coastall waters from raw sewage and: ol spills
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OMAN

Location — bordenng the Arakian Sea, Gull off ©man,
and Persian Gulf, between Yemen and UAE

AlEe=

 [otal 212,460 sdl km
a warter.: 0 sg km

n /ana. 212,460 sg km

Size — slightly: smaller than Kansas
CEESHIE = 2,092 Kim

Natuizl Reseurces - petroletum, Copper, ashestos,
some marle, limestene, chromivum, gypsum, natural
gas



OMAN

Climate - dry desert; hot, humid along coast;
Mo, dry INtENOK; Strong seuthwest sumimer
menseon (Vay: ter Septemben) In far seuth

leriain = central desert plain;, reged
meuntains In noextn and seuth
EleValieHrEXEMES =

u /oWest polaE Arapian Sea 0 m

8 /I/gnest: polAL: Jahal Shiams 2,980 m
ERvirenmentall ISSUeSs: - rsing solll salinity;

peach pollutien frem ol spills; very: limited
naturall fresh water resources
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QATAR

Localion — peninsula berderng the Rersian Guli
and SaudirArania

Azl —

n fofal: 11,437 sq km
n water: 0rsg km

s /anag. 11,437 sq km

Size — slightly, smaller than Connecticui
Coastiine — 563 km
Naturral Reseurces - petroleum, natural gas;, fish



QATAR

Climate - and; mild, pleasant Winters; Vern/ het,
RUMIA SUMIMers

el — mostly fiat and barren desert covered
With' leese: sand and gravel

EIeVaUGRFEXIEIIES =

u /owvest poyaL Persian Guli 0:m

8 /I/grest po/Rt: Qurayn Abulal  BawiF 108 m
ERvirenmental Issues - limited naturall firresh

Water resoeurces are increasing dependence on
large-scale desalination facilities



ISRAEL
AZA :

IWAIT
v AN WAFOD Hafar al Batin \_L Persian i
" Tahilk o :
Strait of Ticam @ . Fa's al Khaf]
. Duba" Tayma'
: R
AWaEIhG 7

‘Umm Luj
i

@ Al Hariy

A D ~
(] F
Al Khurmah

.. SAUDI ARABIA

uméq

RUB" &L KHALI
ry: Sulayyil
SUDAN --t.ﬂ-.l aunfudhah

Khamiz Muzhayt
Abh&ae® Salws :
AbhE as Su'hd.
1,\ Farazan |l=. =
! o Bdizan
\S ERITRE;;- iTREd

YEMEN 'f
Sea

. Arabian Sea
|'-|.1'H“:'M.#-




SAUDI ARABIA

Location — bordernng the: Persian Guli and the Red
Sea, nerth off Yemen

AlEe=

n [otal. 1,960,582 sa| km
a warter.: 0 sg km

n /ana- 1,960,582 sq km

Size — slightly mere than ene-fifthal the size off the US
Coastiine = 2,640 km

NatuiEl Reseurces - petroletum, natural gas;, Iren ore,
gold, copper



SAUDI ARABIA

Climate - harsh, dry desert Withi great temperature
extremes

Jeriain = mestly uninhabited, sandy: desert

EleValBRrEXIEMES =
u /ovest: poat. Persian Gulir 0:m
u /lghest poiat: Jabal Sawear /1838 'm

ERvireRmeniait ISSUEs - desertification; depletion of
Undergreund Water reseurces; the'lack off perennial
[IVErS OF PErmanent Water hodies has prompiead the
develepment off extensive seawater desalination
facilities; coastall pollutien frem eIl spills
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SYRIA

Location — bordernng the: VMediterranean Sea,
petweenr Lelhanen and Turkey.

AlEc=

n [otal. 185,1801sa| kim

a forerincludes 1,295 sg km off Israeli-eccupied teritony
s water. 1,130 sg km

m /ana. 184,050 sg km

Size — slightly/ larger than Nerthr Dakota
Coastiine — 195 km

NatwiEl  Reseurces - petroletim, phosphates, chrome
and manganese ores; asphalt, Iren ere, reck salt,
marble, gypsum, hydrepewer



SYRIA

Climate - mostly desert; hot, dry, sunny: sUmmers
(June te August) andl mild;, ramy winters (Decemier to
Eepruan/) alene ceast; coldweather Wit Saew. 6r
sleet: periedically in: Damascus

e = prnmanly semiard and desert plateau
Ralrew: coastall plaia; meuntains Inf West

EleVatinr EXIEmeEs =
a /owest poyrk unnamed lecation near LLake lheras -200 m
u flghest poiat: Vieunt Hermon! 2,644 m

ERvienmental Issues - deferestation; overgrazing; soil
eresion;; desertification; Water pollutien frem raw.
sewage and petroleum refining wastes; inadeguate
potable water
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TURKEY

Location — southeastern Eurepe and seuthwesternn
Asla (that pertion of Furkey West off the Bosperus Is
geographically part off Eurepe), horderng the Black
Sed, hetween Bulgara anel Georgia, and berdernng the
Aegean Sea and the Mediterranean Sea, PetwWeen
Greece anad Syria

Afeel —

u [otal. 780,580 sa| km
a arer.'9,620sg km
u /ana. 770,760 sg km

Size — slightly/larger than! exas
Coastiine — 7,200 km

Natural ReEsources = antimony, coal, chromium,
MErcury, CoppPer, horate, sulfur, iren ore, arable land,
Yy drepower:



TURKEY

Climate - temperate; hot, dry summers With mild;, wet
winters; harsher in Interiox

Jer@in = high centralfplateau (Anatelia)s; namew
coastall plain; several mountain ranges

EleValihrEXreies =
a Jowest poiat: Mediterranean Sea 0'm
u /l/grest pot: NMiount Ararat 5,166 m

ERvienmental IsSsues - water poliution! firem dumping
eff chemicals and detergentss; aiif peliutien;, particuiany/
I Uiidan aneas; deforestation; concern for eil spills
firom Increasing Besporus: ship traffic
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UNITED ARAB EMIRATES

Locaen — hordernng the Gulif off ©nman and the
Persian Gulf, between ©man: and Saudif Arala

Azl —

a 014/ 62,660 sg km
8 /a0 62,8605 Km
s water.: 0 sg km

Size: = slightly:smaller than Maine
Coastiine — 1., 316 km

Natuizl Reseurces - petreleum, natural gas



UNITED ARAB EMIRATES

Climate - desert; cooler In eastern meuntains

[eliain = flat, bamen coastal plaim merging Into
elling sand dunes of Vast desert wastelands;
MeURtaIAS In east

Elevatien) Extremes —

s /OWEst: o)At Persian GuliFOrm

8 /I/gnest poyAL: Jahal Yibn: 14,527 m
ERvieRmentaifIssUes = ack: eitnattiel
freshwater reseulices compensated: By,

desalination plants; desertification; beach
pollution frem eil spills
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YEMEN

Location — berdenng the Arabian Sea, Guli ofi Aden,
and Redl Sea, Between Omaniand Saudr Arania

AlEc=
 [otal. 527,97 0rsa| km
u /ana. 527,970 sal km

n fote. includes Perim, Secetra, the former Yemen Aral
Republic (YAR or Nerth Yemen), and the former Peeple’s
Democratic: Republic of Yemen (PDRY er Seuth Yemen)

n warter: 0 sg km
Size — slightly larger thani twice: the size: eff Wyoming

Coastline — 1,906 km

Natural RESOUICES = petreleun, fish, rock salt, marble,
small deposits ofi coall, gold, lead, nickel, and cepper,
fertile soeil in west



YEMEN

Climate - mostly, desert; hot and humicd aleng West
coast; temperate 1n westerm mountains: affected by,
Sseaspnallimenseen; extracrdinamly, hot, dny; harsh
desert In east

Jelirain — narrow coastall plain hacked: by flat-topped
ills and ruggead meuntains; dissected upland desert
plains in center slope Into: the: desert Interier of the
Alrapian Peninsula

EleValion EXtEmMeES —

8 /OWest: polAL Aranpian Sea 0:m

a /[lgrest poat: Jabal an Nall Shuayier s, 760 m
ERvirenmentall Issues - very limited natural fresh

Water reseurces; iInadequate supplies of potable
Water; overgrazing; sollf eresion; desertification
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Militarly” Important Vector-Borne Diseases
with Short Incubation Pereds (<15 days)

Valaria

Sand Ely: Eever
DENgUE Eever
Endemic Typhus

Relapsing Eever (lLouse-
P0Ine)
Relapsing Eever (Tick=
90Ine)

Crimean-Congo
IHemorrhagic Fever

BoULennEUSE FEever
Tick=orme Encephalitis
@ Eever

MurnRe: yphus

Plague

\West Nile Eever
SindIs Virus

Other Arthreped-horme
\Viruses



Malaria
Drug-Resistant 2 7a/cipardm Valama in the VIE

lran

Irag

ISrael

Oman

Saudi Arabia
UAE

Yemen
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Sand fly: Fever

(Papatasi fever, lhree-aay: fever)

Balrain Lepanon
Cyprus Oman

Iran Qatar

Irag Saudi Arabia
|srael Syiia

Jorda!n Turkey
KuUwalit

United Arale Emirates
Yemen



Sand fly: Fever

(Papatasi fever, lhnee-aay: fever)

Serological evidence that genbils; Serve as resenveirs

PGP ESERGIRNECTZRISITIFCRPECISHONIE
iE2nseYaHaINIERSHIISSIEN

PhHIeBoIoINUS Papatas/is the prmany VECIeR — tends te
Be more: rural and perivrhan in distrbution — requires
warn,, Aumidimicrehanitats for lanval development —
animal BUrews

Saffle 2aleadioitls gzlgeliciglz\fe elljiocjenieltls eltiflale
ISy gOROLIOPICICY/CIE

PhIenotomys sergentiiand Sergentonmyia spp. are
Suspected vectors.



Dengue
(Brieaklone fever, Dandy. fever)

Aeaes aeqypli— pPrmany: Vector
BEWeen 20SSNFEnEM O SSHENLUEE

Epldemics ceincide wWithr the rainy. seasen: and
RIgRIMesquIte: poepulatiens
AeaenypuiRnapisralireiplVicdienEast

MoSt recent outhreak 1994 andl 1995 in Saudi
Arania

D Ealserreported



Epidemic typhus

Transmittedl by htman voady. Iouse, ~eaq/cl/is
AUmAanys

IiEClieUST a0 RISt tNENECIE I UINNE/CACHS/A
OOWEIZEK]]

Case fatality rates; vary fireon 10% te:40% 1n
e alsence ofi Specific therapy

saver plesicleienie el clgnlerel) catlpls followeel oy
A rasi that spreads firen iRk ter the entire
6jo)c)V/



Relapsing| Fever (louse-boerne)
(Epidemic relapsing fever)

Fransmitted By Alman: heay. Ieuse; Pea/ctils
AUmAanys

Callseel Oy inle salfeerieie Harrelizl fEetireis

Priimany felnler attack fellewed 1oy an afiebrile

Interval andi ene: or nMore subsequent attacks: of
fiever and headache

IRteRaINEIWVEERFaACKSHERNEENIBRIFS erS
Gays

Moertality: can reach 40% Ifi Untreated



’ENDEMIC AREAS OF LOUSE-BORNE RELAF‘SING FEUER
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Relapsing Eever (tick-borne)
(cave fiever)

Transmitted by’ soft ticks of the genus
Orilti10606/05

(C2UISECNNAIETSPINCCHELCNBOITE)/ANEEUITEITNS

Sporadic Cases) are mest ofiten reported frem

Iran;, Irag, Israel;, Jordan; Syma, Sauadir Arania,
and Yemen



Relapsing Eever (tick-borne)
(cave fiever)

PHIMERAVECLENS
s Orthoaeros erateus — Saudl Araipia, Israel

O, triolozan= lsrael; Lelhanen, liran; Irag, Jerdan,
Syria, Turkey:

s O, savignyil— SaudirArania;, Yemen
u O asperys—lran

SECENGEER/VECIONS
a O, erratieys and: O; tholozan/— liran



Crimean-Coenge Hemorrmagic Fever

A ZeOnolIc diSease caused By a tick=Ierne Virus
eff the family: Bunyavindae

EEVE HEAEZCHETIUSCIENpAIRNERNENESId)
followecl oy el slenpefiariefle Sieiie of plecelifils

Mertality, rate: can exceed 30%

CCHENSAVIEE spreadinthesviidadiereasts,
IECHNEFdeIMESHCEnImElSTEVERANVHEE e XCERI
ifleslelplel af @Velrils

Human eutbreaks off CCHIE have occurred In
Kuwait, lrag, and the UAE



Crimean-Congo IHemorrhagic Fever:

Prman Auman Vectors = Ayalomma Iiiipes, /5.
anatolcumr anatelictm, 1. anatol/eum
excavaum, /5. thReatim, /5. margliaanim

Rrlpflelny anlZodilc \veeiors — gL draieeidl rf
Jmpeltamm

SUSPEECIEENZ00NOUC N ECLRNSI= " 500P/IIUS
annpuands, RApIcepnalls sanguiiielys

POSsIkIe Vectors — (Clurkey): — /xXeaes: relaus,
RAIpIcepnals pursa, Dermacentor margiians



Boutonneuse Fever

(Mediterranean tick fever, Mediterranean spotted
fever, Marsellles fever, African tick typhus, Kenya
tick typhus, India tick typhus)

lick-berme typhus — caused by R/ckers/a
COYIo/

BltteR=IKEN ESIONS, 2 torsSimmiNRr e i ELErs thai:
gevelopratrtickeaiteCheER T site

WithT antipiotic treatment; fever lasts ne; moere
ilan 2 days

EAtelliyARate Ve rRyA oW, EVERMIheUT treatnieni



Boutonneuse EFever

PrncIpal VECLo: — AhIpIcennalis sarnguiiiels —
entire region

Nelolltleprzll \Vaeio)fs —

. Ayalemma rupes —lrag, Israel; Jerdan, Lenanon,
Oman;, SaudirArania, Yemen

s Amplyomma vaneganm — Seutiwest Saudif Aralia,
YEMENR

m 5. tyranieys — Israel, Jordan, Lebanon

s K. appenalcuiatys'—only in the Asir District of
southwest Saudi Arabia



Tick-berne Encephalitis (TBE)

Calised By a complex of flaviviitses

x Far Eastern TBE (Russian Sprng-summer
encephalitis)

x Centiral European TIBE (biphasic
MERIngeencephalitis; diphasic milk disease)



Tick-perme Encephalitis (TBE)

Plncipal VECLe — /xoaes rHelnpys— ISrael,
Iran, Cyprus, Turkey

SECONUAIR VECIONS! = Deriiacernior:
marqiRanys, Haemapnysals: punctala —
Irran;, Turkey,



Q Eever
(Query. fever)

Acute, self=limiting, febrle rncketisial adisease
calsed by Coxiella BUlett.

QUiteEaKS Ol @ EeVeRNAUmMEnS aVENIEER
IECEEMOr CORSUIMPUERIGINRNIECIEC TR/
AEEUICES; contactWitircontamiiated\ ool o
JIGESTIRIECIEC S\, aRENRECIEEraRIMEINECES

=atality, rate in: bptreatedracute cases Is <1%




Murine Typhus

(Flea-borne typhus, Endemic typhus,
Shoep typhus)

IRfectious agent — R/ckerts/a iyl
Wlileleie toleie) A arayyzizg]

Clinical symptoms last up te 2 Weeks!in
Uptreated cases

=els||y ifeeiieel Wiin) clpliloleiles

Aldsence: of Iouse: infestaton, Seasonal
distribution, andi sporadic ececlrrence
differentiate It firom epidemic typhus
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Murine Typhus

PHIMERAVECLENS

s Oriental rat fiea = Xenopsylla clieopls

» Cat andidoeg fleasi— Cienocepralaes 1els, C. camns
SECOENUARAVECION;

s Boady leuse: - Peaqlctits [Aumanus

V2IRLENaRCENECI)S

a Northerm rat flea — Nosepsyilis Iasc/atls
x SpPIRY. rat leuse — 2olyplax: splaulosa

n [ropical rat mite — Omiltnony/ssus PDACOL!



Plague
(Pestis, Black deati)

A Zeonotic bacterall disease invoelving rodents
and thelr fleasi— Yers/aia pest/s

E2SIyAtrEateaMYItIreRRICHCSNEZNY)
Untreated fiatality’ rate 50%



’ENEDDTIC FOCI OF F"LAGUE IN THE MIDDLE EAST
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West Nile Fever

A mosguite-horne liness; characterized by,
fiever, neadache; muscular pain; anai rasn

S VIS
Often| asymptematic
WicerspreaeiougheuirnedVicaien=ast



West Nile Fever

PHIMan VECIor — Culex:univittas — KUWall,
Iran;, Irag, Israel; Lelbanoen, Oman, Saudi
Arabia, Turkey, Yemen

POLENUBINVECLONS — Al colstany, Cx.
antennans, Cx. [PIPIENS PIPIENS, CX:. P
[MBIESIS, Cx. Perexiguys — throtgheut region

POSSIRIEZ00R0UCNECIOR =" O//lI0A0I05
capers/s — Ini colenial birds inhabiting Islands; in
the Caspian Sea off the coast off Azerbaijan



Sindbis; Virus

Belengs 1o the aenus Alpravids In the iamily,
ogavirdae

NGNEi2IFCASESHEPDItEH

One ofi the moest Widely: distrbuted of all knewn
AlOBVIFUSES

CirchlatinegiRNmaRyARams eirtiE Vi dieNEast



Sinadnis Virus

SUSPECLEM VECLONS = Culex antennamns, cx:
DIPIErS complex, Cx: unvitamys, An. prareens/s



Other Arthropod-berne Virlses

Many: enzoetic ailovikuses are cireculating 1n the Middle
East hut littie 1s knewn: akoeuit them

5 [lahyna vikis = (Bunyaviddaes sumnyavirds, Caliternia group)
(A f[yreanys, Cx. PIpIerns)

x Batar virus (Bunyavirdae,, Bunyaviis, BuRyamwela group)
(Ae. communis.complex; ANGPREININES)

s Bhanja viral infectien — (tick-borne)
a Karimanad vikus (phielhotomine sanaiflies)

a Salehabaadl virus (phlekotemine sand flies)

n leheranvirus (Z. paparas/sana filies)

a [[@scana Vvirus: (2. periiciosys sand fies)

x Al KRumer hemerrhagic fever (tick-bermne)

n Rift Valley: Eever (Cx. Pjp/ens complex, et. al.)



Militarly” Important Vector-Borne Diseases
with' Leng Incubation Perods (=15 days)

lLershmaniasis
s CUtaneous
= \Visceral

SehIStosemIasis
ORCAGECErCIASIS
BARCHOuaRNENEHESIS
Lyme: Disease



| eishmaniasis

Al disease caused by Infection Withl protezean
parasites ofi the genus Lessnmania

Phlebotomine sand flies
SOl Werlel = Zrlaaeicils

Cutaneous — (Baghdad hoil, Jericho boil,
Oriental sore)

VisceralisNiKala=azais DURIRDURINEVESR)



‘ENDEMIC AREAS OF CUTANEOQUS LEISHMANIASIS IN THE ME
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| eishmaniasis

PreVeR sane N VEeCLelr (Lek /majoern) — P. papalas)

SUSRECIEAIVECTONS (Le. majon) — 2. alexanar, /2
arnsan, 2. Bergerou; 2. callcasicls, . salefil.

IRCHMINEECIVECION (Lé. troplea) — . Sergenl

SUSRECIEGNECLONS (Le) tropled) — . chiaraual,
2. SAEVUS, 2. Sergeri



| eishmaniasis

Prover aglel Stsgdaidel \eaia s (La [aizlrlitifr) —
2 BIevis, 12 Halepernsss, 2. karnaelan, 1>
Kyireniae) P, 10/g/auctls, . neqlecis, P
SITICT, PP RN, 2. tascallCAS/CUS

Proven Vector (Le: Donovanl) — . alexani.

SUBSRECLEGIVECTONS = (Le. Donovan) = P.
caleas/cls, . 1morgo/ernsss



Schistosomiasis
(Bilharziasis;, Snail fever)

A disease caused by trematedes; in the genus
SCHISI050/Ma

WIHO! considers five Species; off SChIStesemes
significant: (hepatic and 1ntestinal)

x SChIStesoma mMansoni

5 S, japonricum

s S. mekong|

s S, Intercalatum

= S, haematobium — (Urinary)



Schistosomiasis

200 millienr persens Infected Wolddwide

. rlelgserlanel S felgegciic gt c\ie enelannlle Il
thesviidaierEast

Except — Bahrain,, Cyprus;, Isiael;, @atar
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Schistosomiasis

BIomPRAAIAIa alranica, BUIALS Peccall, B
Wighit, andl B1. [Ecalys are the intermediate
MOSTLS) 6ff SChIsSteSemES In the: Middle East

SeiarsoEns assoeiatedmWVithar B ArapIca

S, Haemaroniyms asseciated With By, Deccal,
pUY. Wirgnt, 5. lrRcans



Onchocerciasis
(River Blindness)

A chronic, nonftatal disease: in Which adulit

Worms form fivrous nedules in subcutaneous
tissues

erparEsieNsS el 2 eI e 2ie6E ENVEIIII)
Crieriacerecel olyififs

O, fasc/ata, Oeeurs In camels but does; net
Infect man

VIEMIBENS CIrtRESSUILI U G AIIIES U1 COMPIEX
are the prman/ vecters: (Black El)
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Bancroftian Filariasis

Cauised By the nematede ucherera Banclront,
Whichirnermally resides in the lymphatic system
eff Infected humans

SPPIEGICCESES HEWENIECH EeRpIEeEN eI 1EIT;
OmEny Y emeERaneseUWESIEIFSaUEINAAIIE

Members ol the: Cu/ex: plp/ers complex are the
PrMary Vector

Clllene Ol iaircriis, A, zlgefyai, ziicl Az
AlapIErIs/5 e CoNSICERE U POSSIIEISECOREEIR,
\/ECLOrS
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Lyme Disease

Alsol called Lyme borreliosis,, tick-lhorne
MENINGeROIVYREUS, ER/IEma Chrenicum
migrans, Lyme arthrus, andl Barmwart's
syndrome

CalisSaVEeragERNISHIErSPIOCHEIE ACIERIN
Sorrelizl dLirelelorierd

The prevalence of Lyme horreliosis in the
Middle East s unclear

StspectedinrerRiyatkey andisrael

Hard ticks) - xoaes ricihus — Israel, lran,
Cyprus, and Turkey.



Other Diseases of Military: Significance

LeptespIresis
IHantavial Disease



Diarrheal Disease

Gl Infections ane principal disease: threats i ME, hoth
Uiiean; analrural

COREMINAIEINGOENOEENEREENEI SUIHEICES  ULERSIIS]
WelEmGe

Ellithr flies act as mechanical transmission fier patnegens;

. SIApyIOcOCeYs: dulrens; Clostraium peliingerns, Bacl/is
cereus, Vinro: paranaemoyicys, MUMErGUS SEloL/PES of
Sallnonela, ShigelaspR:., Campylonacter; Patiogenic
stiiains ol £scliernchia coy, and nepatitis A and E, amoeng
ether virall species

Bacteal PaNeEENSTACCOUR IOIRMGHE tRENN 50 GIFCASES

Resistance of enteric pathogens to cemmonly used
antikietics can complicate treatment



Noexious / VVenemous: Animals and
Plants of Military: Significance
ARTHROPODS

Acari (ticks and mites)

AliciEae (Spiders)
Ceratopaganidae (biting midges)
Galllggaclzl & Pleglecoselzl
Cimicidae (bedbugs)

Plpierans CalsinarVINESIS
[HYMENOpPLEra (ants, bees, wasps)



Noexious / VVenemous: Animals and
Plants of Military: Significance
ARTHROPODS

[BPIeGPLEIE N (Uricating mbihs & caterpillars)

Meleidae & Staphylinidae (blister beetles & Rove
peetles)

Scofalanleler Gedrdidss)

Simullidae (black flies)
SIPINGREBLEREN({E2E)

Selpugida (sum spiders, wind! scorpions)
Jlaanidae; (herse flies & deer'fiies)



Noexious / VVenemous: Animals and
Plants of Military: Significance
VENOMOUS SNAKES

Atractaspididae: — burrowing Vipers
ViPEHEae =Nipers, aiers, asps
Crotalidae; — pit vipers
ColUPRERE =Bl kiait, cobras

Elapidae — nenvenomous; = withi 4 exception

HY@eRANCaE =" sEa sriakes



Noxious, /. Venomous, Animals and
Plants of Military: Significance
PLANTS

Plants produce many: clinical classes of
contact dermal injury. These include
mechanical injury, delayed contact
sensitivity, contact Urticara, PRotetoxicity
and phetoallergys; prmany chemical
IAtation; or seme compinatieon off these:



Noxious, /. Venomous, Animals and
Plants of Military: Significance
PLANTS

Many: plants have fifliting hedies that appear
edible or have attractive parts, SUuch as castor
pean. Seme militany perseRnel  may be tempted
10, censume plants; Because: that are used locally,
for various purpoeses.. [he cashew: nut,
Anacaraium. occlaentale) IS extremely. texic If
eaten| Unceoked, and the resiniin the: plant can
cause severe dermatitis.



Noxious, /. Venomous, Animals and
Plants of Military: Significance
PLANTS

Local lore may. attrduie medicinal
gualities;, psycholropIc or aphrodisiac
effiects; of native: plants.

Khat IS a shrul cultivated i the ME 1or Its
leaves and Berres;, WhIch are chewed or
used as tea. It has eupherc and
amphetamine-like effects.



SUNMMARY

Brief Description; off Countries in the Midale East

Vils2iyAlmpericRisY EcioEBoIe PDISEasesili
SHERRCURENGRNPENBESHE15rEaY/S)

Militarly limpertant Vector-Borner Diseases with
Longl Incubatien Pereds (Z15 days)

OiHER DIseasestoiIVIIIZIASIgRIICERGCE

Noxious / Venomous Animals and Plants; of
Military: Significance
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Appendices

ARPERCIXGAT=ATNIEROE SPECIES and LREIN
PIStipUbERNEFHENVIdEIENESST

s Al — Viosguitoes
n A2 — Sandl Elies
= A3 — Ticks

n A4 — Eleas

a A5 — SeOorpions

ARPEnEIX BI=VECIOIF ECOIgY RPIGIIIES
n Bl — Valana Vectors
m B2 — Ticks



Appendix A. Arthropod Species and their Distribution in the Middle Fast

A.l. Reported Distribution of Mosquitoes in the Middle East (+ = Present; ? = Uncertain)

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UVAE

Yemen

| Aedes aegypti

+

?

+

+

+

+

+

+

+

 de. annulipes

de. caballus

lde. caspits

| Ae. communis

| Ae. detritus

| de. dorsalis

| de. echinus

lde. excrucians

 de. flavescens

| Ae. geniculatus

+| +| +] +| +| +] +] +

| de. grantii

| Ae. lepidonotus

lde. mariae

lde. nigrocanus

 de. pulchritarsis

| Ae. refiki

| Ae. rusticus

|de. vexans

+| | +| +| +| +] +

|Ae. vittatus

157




A.1. Mosquitoes continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

| Anopheles algeriensis

apoci

azaniae

. claviger

. cinereus

. coustani

+

. culicifacies

. demeloni

. d'thali

 An. fluviatilis

+

. gambiae arabiensis

+| +| +]| +] +

. hyrcanus

. maculipennis

. marteri sogdianus

. martinius

+| +| +] +

. e sseae

. moghulensis

. multicolor

paltrinierii

| An.

pharoensis

47,

plumbeus

47,

preforiensis

47,

pulcherrimus

| An.

rhodesiensis rupicola

| An.

sacharovi
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A.1. Mosquitoes continued

Bahrain

Cyprus

Iran

Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi
Arabia

Syria

Turkey

UAE

Yemen

L 4n. sergentii

AR, squamosis

L 4n. stephensi

4n. subalpinus

41, subpictits

lAn. superpictus

+| +| +| +

|47, tenebrosus

 An. turkudi

Coquillettidia buxtoni

+| +| +] +

Cgq. Richardii

Culex antennatus

Cx. arbieeni

Cx. bitaeniorhynchus

Cx. decens

+| +| +| +

Cx. deserticola

Cx. duttoni

Cx. hortensis

Cx. judaicus

Cx. laticinctus

Cx. martinii

Cx. mattinglyi

Cx. mimeticus

Cx. modestus

Cx. perexiguus
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A.1. Mosquitoes continued

G5

. pipiens molestus

Cx

. pipiens pipiens

Cx

. P quinguefasciatus

Cx.

. pseudovishnui

Cx

. pusillus

+| +| +| +| +

Cx.

saliburiensis

s

simpsoni

G5

sinaiticus

Ch;

sitiens

+| +] +| +

Cx.

territans

s

thallasius

+

Cx.

theileri

Ch;

tigripes

Cx.

torrentium

Cx.

tritaeniorhynchus

Cx

. univittatus

Culiseta annulaia

+| +| +] +

Cs. fumipennis

Cs. longiareolata

Cs. morsitans

+| +| +| +]| +| +]| +

Cs. subochrea

Ur

anotaenia unguiculata
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A.2. Reported Distribution of Sand Flies in the Middle East (+ = Present; ? = Uncertain)

Bahrain | Cyprus| Iran Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
Phlebotomus alexandrei + + s + + + + 23 + + + T +
P, andrejevi +
P, ansarii + +
P. arabicus + +
P. argentipes +
P, balcanicus + +
P, bergeroti + + + + + +
P, brevis + +
P. cavcasicus + +
P. chinensis arabicus +
P. chinensis balcanicus + + + +
P, chinensis longiductus +
P, davidi +
P. duboscgi + + +
P, eleanorae +
P, halepensis + + + + +
P, jacusieli + + + + +
P. kandelakii + L + +
P, kazeruni + + + +
P. keshishiani +
P, kryreniae + +
P, langeroni orientalis +
P. laroussei +
P, major syriacus + + + + + + +
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A.2. Sand flies continued

Bahrain | Cyprus | Tran Traq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
P, marismoriui +
P. mascittii canaaniticus + +
P. mascittii mascittii + +
P, meruynae +
P. mesghallii +
P, mofidii o+
P, mongolensis +
P, nagbenius +
P, nuri +
P, orientalis + + +
P, palestinensis o
P. papatasi + + + + + + + + + + +
P, perfiliewi galilazus + + +
P, perfiliewi perfiliewi
P, perfiliewi + +
transcaucasicus
P, perniciosus +
P. saevis + B
P, salehi &
P, saltiae +
P, sergenti + + + + + + + + + -
P, simici + + +
P. smirnovi +
P, syriacus + + +
P, tobbi + + + +
P. transcaucasicus ot
P. wenyoni oz ac +
P. zulfagarensis +
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A.2. Sand flies continued

Bahrain | Cyprus| Tran Traq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
Sergentomyia adleri + + +
S. africana + T T 7
S. antennata + + T n m =
S. babylonica +
S. bagdadis +
S. calcarata =
S. christophersi T =
S. clydei =3 T T =
S. dentata 3 T =
S. dolichopus r
S. dryfussi + T T = =
S. fallax 5 T T T = = =
S. grekovi +
S. hodgsoni +
S. iranica +
S. magna T
S. mervynae +
S. palestinensis + + -
S. pawlowskyi +
S. schwetzi m
S. sintoni + +
S. sogdiana
S. sonyae )
S. squamipleuris + s + n m
S. sumbarica +
S. taizi T m r?
S. theodori + T T = =
S. tiberiadis + + = "
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A.3. Reported Distribution of Ticks in the Middle East (+ = Present or Introduced)

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

ARGASIDAE

 Argas boueti

A, confusus

A, hermanni

4. persicus

A, reflexus

A, streptopelia

4. fransgariepinus

4. vespertilionis

A, vulgaris

Ornithodoros asperus

0. canestrinii

O. coniceps

O. erraticus

+| +| | +] +| +

O. foleyi

0. lahorensis

0. muesebecki

0. procaviae

0. salahi

O. savignyi

O. tartakovskyi

0. tholozani
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A.3. Ticks continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

[XODIDAE

| Amblyomma eburneum

4. gemma

A, lepidum

4. variegatum

| Aponomma latum

Boophilus annulatus

B. decoloratus

B. kohlsi

+| +| +] +] +| +] +] +

D). marginatus

D). nives

D, reticulatus

D, raskemensis

+| +| +| +

Haemaphysalis adleri

H. caucasica

H. concinna

H. erinacei

. indica

H. inermis

. kashmirensis

H. kopetdaghica

+| +| +] +] +| +]| +

H. leachi

H. longicornis

., parva

. punctata

165




A.3. Ticks continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

. sulcata

+

Hyalomma aegyptium

+

+

H. arabica

H. anatolicum anatolicum

H. anatolicum excavatum

+| +] +| +

H. asiaticum

. detritum

. dromedarii

+| +| +| +] +

+| ]+ +] +

H. erythraeum

H. impeltatum

+| +| +] +

H. kumari

1, marginatum

. marginatum turanicum

+| +| +| +

H. rhipicephaloides

H. rufipes

H. schulzei

H. truncatum

Ixodes arboricola

[, canisuga

1. crenulatus

1. eldaricus

1. gibbosus

. hoogstraali

1. kaiseri
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A.3. Ticks continued

Bahrain | Cyprus | Tran | Traq | Israel | Jordan | Kuwait | Lebanon | Oman | Qatar | Saudi Arabia | Syria | Turkey | UAE | Yemen

I, redikorzevi

=+
+

I, ricinus + +

=+

I, simplex

=+
+

1. vespertilionis +

Rhipicephalus appendiculatis +

R, bursa + + + + + +

R. camicasi

K. evertsi +

R. guilhoni

+| +| +| +

R. kochi

R. leporis + <

R, pravus

R. pulchellus

K. punctatus

R. sanguineus + + + + + + +

R. senegalensis

R, simius +

R. sulcatis

+| +| +| +] +| +] +] +

K. turanicus + + + + +

167



A.4. Reported Distribution of Fleas in the Middle Kast (+ = Present; ? = Uncertain)

Bahrain | Cyprus| Tran Traq Israel | Jordan | Kuwait| Lebanon | Oman | Qatar | Saudi | Syria | Turkey| UAE | Yemen
Arabia

CERATOPHYLLIDAE
| Amalaraeus penicilliger ¥
kratochvili
4. steineri +
Callopsylla caspia caspia + 5
C. saxatilis ? +
C. tiflovi
Ceratophyllus columbae
C. fringillae + + +
C. gallinae +
C. hirundinis ? ? #
C. sciurorum scigrorum
C. spinosus + 2
Citellophilus simplex +
C. transcaucasicus +
C. trispinus +
Dasypsyllus gallinulae +
gallinulae
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

\Megabothris turbidus

Myoxopsylla dryomydis

M. jordani

M. laverani

Nosopsyllus baltazardi

N, bunni

N. consimilis

N, durii

N. fasciatus

-~

N. geneatus

N. henleyi israelicus

N. iranus attenuatus

N, franus theodori

+| +| +] +

N. laeviceps gorganus

N. londiniensis londiniensis

N. medus

N, mikulini

N. philipovi

N. pringlei

+| ] +]| +| +]| +] +| +

N. pumilionis

N. sarinus aryanus
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

N. sarinus parthius

N. sarinus sarinus

N, sinaiensis

N. sincerus

N, tersus tersus

N. theodori

N. turkmenicus

N, viasovi

N, ziaris

Oropsylla tapina

Paraceras melis melis

COPTOPSYLLIDAE

Coptopsylla bairamaliensis

C. iranica

C. joannae

C. lamellifer dubinini

C. lamellifer lamellifer

C. Iamellifer rostrata

C. mesghalii

C. mofidii

+| | +| +| ] ]| |+

C. smiti
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

HYSTRICHOPSYLLIDAE

Ctenopthalmus allousei

C. bifidatus

C. bithynicus

C. bureschi anatolicus

C. chionomydis

+| +| +| +

C. congener nadimi

C. congener lenuistigmatus

C. coniunctus

C. contiger

C. costai

C. dolichus kurdensis

C. euxinicus

C. fissurus

C. fransmiti

C. friedericae

C. harputus

C. hypanis riciensis

C. inornatus

+| +] +] +] ] ]+

C. iranus persicus

C. levanticus

C. proximus
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

C. reconditus

C. rettigi smiti

C. rostigayevi

C. secundus

C. spiniger

C. stirps

C. tibarenus

C. turcicus

Doratopsylla dampfi dampfi

E pitedia wenmanii

guentheri

Hystrichopsylla orientalis

+| + +| +| +] +] +] +] +

H. satunini

Neopsylla pleskei ariana

N. setosa spinea

N. teratura rhagesia

Paleopsylla alpesiris

P. caucasica

P, incisa

P, obligua

P. obtusa

+| +] +] +| +

Rhadinopsylla bivirgis

R. golana

R. hoogstraali
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

R. masculana masculana

R. syriaca

R. ucrainica

Stenoponia tripectinata
irakana

S. tripectinaia

S. viasovi

Typhloceras poppei poppei

Wagnerina schelkovnikovi

[SCHNOPSYLLIDAE

Chiropteropsylla brockmani

Ischnopsyllus elongaius

1. octactenus

1. peridolius

Nycteridopsylla longiceps

Rhinolophopsylla
unipeciinala unipectinaia

LEPTCPSYLLIDAE

 Amphipsylla argoi

A, parthiana

4. rossica rossica

4. schelkovnikovi

+| +] +| +

4. socia
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

HYSTRICHOPSYLLIDAE

Ctenopthalmus allousei

C. bifidatus

C. bithynicus

C. bureschi anatolicus

C. chionomydis

+| +| +| +

C. congener nadimi

C. congener lenuistigmatus

C. coniunctus

C. contiger

C. costai

C. dolichus kurdensis

C. euxinicus

C. fissurus

C. fransmiti

C. friedericae

C. harputus

C. hypanis riciensis

C. inornatus

+| +] +] +] ] ]+

C. iranus persicus

C. levanticus

C. proximus
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

C. reconditus

C. rettigi smiti

C. rostigayevi

C. secundus

C. spiniger

C. stirps

C. tibarenus

C. turcicus

Doratopsylla dampfi dampfi

E pitedia wenmanii

guentheri

Hystrichopsylla orientalis

+| + +| +| +] +] +] +] +

H. satunini

Neopsylla pleskei ariana

N. setosa spinea

N. teratura rhagesia

Paleopsylla alpesiris

P. caucasica

P, incisa

P, obligua

P. obtusa

+| +] +] +| +

Rhadinopsylla bivirgis

R. golana

R. hoogstraali
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

R. masculana masculana

R. syriaca

R. ucrainica

Stenoponia tripectinata
irakana

S. tripectinaia

S. viasovi

Typhloceras poppei poppei

Wagnerina schelkovnikovi

[SCHNOPSYLLIDAE

Chiropteropsylla brockmani

Ischnopsyllus elongaius

1. octactenus

1. peridolius

Nycteridopsylla longiceps

Rhinolophopsylla
unipeciinala unipectinaia

LEPTCPSYLLIDAE

 Amphipsylla argoi

A, parthiana

4. rossica rossica

4. schelkovnikovi

+| +] +| +

4. socia
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A.4. Fleas continued

Bahrain| Cyprus | Tran Traq Israel | Jordan | Kuwait| Lebanon | Oman | Qatar | Saudi | Syria [Turkey| UAE | Yemen
Arabia
Caenopsylla laptevi + + +
Ctenopsylla rufescens +
Leptopsyila algira + +
L. segnis 2 + ? + i + + + +
L. taschenbergi + +
\Mesopsylla apscheronica
M. eucla eucia + ?
M., tuschian mesa +
M. tuschian tuschkan +
Ophthalmopsylla volgensis + +
arnoldi
O. volgensis impersia
O. volgensis intermedia +
0. volgensis palestinica + + + +
Paradoxopsyllus grenieri +
P, microphthalmus +
Peromyscopsylla bidentata +
risea
P. silvatica +
P. tikhomirovae i
Phaenopsylla tiflovi +
PULICIDAE
Archaeopsylla erinacei ? + + + +
erinacei
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A.4. Fleas continued

Bahrain| Cyprus | Tran Iraq | Israel | Jordan | Kuwait| Lebanon | Oman | Qatar | Saudi | Syria | Turkey| UAE [ Yemen
Arabia

Ctenocephalides arabicus + + +
C. canis. ? + ? 9 ? 9
C. felis felis + + 2 + + T
C. felis orientis +
Echidnophaga gallinacea 7 g + ? ? ? ? ? 9 + + ? 9 =
. muring + +
E. oschanini i
. popovi + + + + +
Parapulex chephrenis + + +
Pulex irvitans + + + + + 7 ? + + 7 +
Synosternus cleopatrae e + + + + +
chleopatrae
Synosternus pallidus + + + + +
| Xenopsylla astia
Y. bantorum +
X, brasiliensis +
X, buxtoni
Y. cheopis 2 + + + + + + + + 9 3
Y. conformis + + + + +
X, dipodilli + + + +
X, gerbilli gerbilli ? ? 9
Y. hussaini
LY. nubica + + + + T T
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A.4. Fleas continued

Bahrain| Cyprus | Tran Iraq | Israel | Jordan | Kuwait | Lebanon| Oman | Qatar | Saudi | Syria | Turkey| UAE [ Yemen
Arabia
X, nuttalli
X, persica g
X, ramesis + + + + +
X, regis 5
VERMIPSYLLIDAE
Chaetopsylla globiceps + + +
C. hyaena
C. korobkovi o
C. rothschildi #h
C. trichosa aviceni + +
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A.S. Reported Distribution of Scorpions in the Middle East (+ = Present; ? = Uncertain)

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan |Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

BUTHIDAE

| Androctonus amoreuxi

A, a. baluchicus

4. a. hebraeus

4. ausiralis

4. bicolor

4. crassicauda

A, finitimus

Apistobuthus pterygocercus

Babycurus zambonellii

Birulatus haasi

Buthacus arenicola

B. leptochelys

B. tadmorensis

B. t. nigroaculeatus

B. L. tadmorensis

3. 1. yotvaiensis

Butheolus gallagheri

B. thalassinus

Buthus occitanus

Compsobuthus acutecarinatus

C. a. acutecarinatus

C. a. arabicus

C. a. jordanensis
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A.S. Scorpions continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

C. brevimanus

C. maindroni

C. manzonii

C. mathiesseni

C. rugulosus

C. vachoni

C. werneri

C. w. carmelitis

C.w. judaicus

C.w. longipalpis

C. w. werneri

+| +| +]| +| +

Hottentotta alticola

H. jayakari

H. judaicus

H. saulcyi

. scaber

. schach

Kraepelinia palpator

+

L eiurus quinguestriatus

L iobuthus kessleri

|Mesobuthus agnetis

M. caucasicus

M. eupeus

M. gabrielis

+| +| +| +| +

M. gibbosiis

M. pietschmanii
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A.3. Scorpions continued

Bahrain

Cyprus

Iran

Traq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

M. zarudnyi

\Microbuthus pusillus

Neohemibuthus kinzelbachi

Odontobuthus doriae

0. odonturus

Orthochirus glabrifrons

0. innesi

0. scrobiculosus

0. s. melanurus

O. 5. mesopotamicus

O. 5. negebensis

O. 5. persa

0. 5. scrobiculosus

Parabuthus liosoma

Vachoniolus globimanus

V. minipectinubus

DIPLOCENTRIDAE

Nebo flavipes

N. franckei

N. grandis

N. henjamicus

N, hierichonticus

N, omanensis

N. poggesii

N. whitei
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A.3. Scorpions continued

Bahrain| Cyprus |Iran| Iraq | Israel | Jordan | Kuwait | Lebanon | Oman| Qatar | Saudi Arabia | Syria | Turkey | UAE | Yemen

N. yemenensis +

EUSCORPIIDAE

Fuscorpius germanus

E. italicus

F. mingrelicus

[SCHNURIDAE

Habibiella gaillardi +

Hemiscorpius arabicus + +

H. lepturus + +

. maindroni +

1, persicus +

[URIDAE

Calchas nordmanni

[urus asiaticus

SCORPIONIDAE

Pandinus arabicus

P, percivali

Scorpio maurus + + + + + + & ; n

+| +| +| +

S. m. arabicus

S. m. fuscus + + + & %

S. m. kruglovi & 1 +

S. m. palmatus + +

S. m. propinguus +

S. m. testaceous +

S. m. townsendi +

S. m. yemenensis +
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Appendix B. Vector Ecology Profiles

Appendix B.1. Vector Ecology Profiles of Malaria Vectors in the Middle Fast.

Species Larval Habitats Feeding Behavior Resting Behavior Flight Behavior
Anopheles gambiae | Pools, borrow pits, rice fields, Bites man and other animals, indoors Rests indoors or outdoors after Strong flier; specific flight range
arabiensis hoofprints. and outdoors. feeding. unknown.

An. claviger

Wells and cisterns.

Bites man and other animals, indoors
and outdoors.

Rests indoors after feeding.

Short-range flier, specific range
unknown.

An. culicifacies

Pools with partial sun and without
emergent vegetation.

Prefers domestic ammals. Bites man
indoors and outdoors. Feeds through the
might. Peak biting by 2400h.

Rests indoors or outdoors after
feeding.

Information not available.

An. d’thali

Stagnant stream pools, brackish
swamps, flowing drains.

Bites indoors and outdoors. Peak biting
2000-2100h.

Usually rests indoors after
feeding.

Information not available.

An. fluviatilis

Stream pools and margins of rocky
streams, with or without vegetation.
Favors seepage from rice fields.

Aggressively bites man and domestic
amumals, indoors and outdoors.

Rests indoors or outdoors after
feeding.

Short range flier, range probably
<2km.

An. maculipennis

Fresh or brackish marshes, swamps, or

rice felds.

Bites man and domestic animals.

Rests outdoors after feeding.

No mformation available.

An. pharoensis

Marshes, swamps, and rice fields.
Favors emergent vegetation.

Bites man and domestic animals, indoors
and outdoors.

Rests outdoors after feeding.

Strong flier; 10km or more.

An. pulcherrimus

Streams, stream pools, rice fields, date
palm irrigation plots.

Prefers cattle, primarily biting outdoors
before 2400h.

Rests indoors or outdoors after
feeding.

No mformation available.

An. sacharovi

Grassy pools of fresh or brackish
water. Often in coastal regions.

Bites man and other animals, indoors
and outdoors.

Rests in human or animal shelters
after feeding.

Strong flier; 10 km or more.

An. sergentii

Springs, date palm, and rice irrigation
plots.

Bites man and other animals, indoors
and outdoors.

Rests in human dwellings or
caves.

Moderate flight range; may exceed
Skm,
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B.1. Malaria vectors continued

Species Larval Habitats Feeding Behavior Resting Behavior Flight Behavior
An. stephensi Cisterns, borrow pits, artificial water Bites man and other animals, indoors Rests indoors after feeding. Rarely flies >0.5km from larval
containers, and ground pools. and outdoors. habatat.

An. superpictus

Clear, sunlit water, usually without
vegetation.

Bites man and other animals, indoors
and outdoors.

Rests in human dwellings, animal
shelters, or caves.

Short to medium range flier; rarely
flies >5km from larval habitat.
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Appendix B.2. Vector Ecology Profiles of Ticks in the Middle East.

Species Geographic Distribution Potential Hosts Disease Transmission | Bionomics/Habitat Information

Amblyomma Oman, Yemen, possibly Adults and immatures: A suspect CCHF A 1-host tick. Species introduced from Africa, on
variegatum southwest Saudi Arabia. sheep and cattle. vector. cattle.

Boophilus annulatus | Throughout the Middle East. Adults and immatures: A minor CCHF vector. | A 1-host tick. All stages of the life cycle are

cattle, sheep, rarely horses
and man.

generally spent on cattle. After feeding and mating,
females rest up to a month before laying eggs. Life
cycle <1 year.

Dermacentor Turkey. Adults: sheep, cattle, dogs, | TBE, sometimes A 3-host tick. Inhabits a wide range of biotopes,

marginatus deer, humans. Immatures: CCHF. such as shrubby growth, forests and steppes.
rodents, hares, foxes, Resists desiccation. May diapause on its host. Lays
shrews. huge number of eggs — up to 6,200.

Haemaphysalis Turkey. Adults: cattle, horses, TBE vector. A 3-host tick. Often attaches in the groin or neck

punctata camels, and goats. area. Larvae quest passively for birds in grassy
Immatures: birds and hares. areas. Somewhat resistant to aridity. In shrubs,

forests or pastures.

Hyalomma Cyprus, Tran, Trag, Tsrael, Adults: camels, sheep, Good vector of CCHF. | A 3-host tick. Dispersed widely from steppes and

anatolicum Jordan, Kuwait, Lebanon, goats, cattle, dogs, Transovarial deserts east of Caspian Sea along caravan and cattle

anatolicum Oman, Saudi Arabia, Syria, sometimes humans. transmission oceurs. routes. Ticks often concentrate in feedlots.

Tutkey, UAE, Yemen

Immatures: rodents (esp.
gerbils), hares, birds.

Nymphs feed on host’s ears. Species often 1s active
in winter months. Aggressive host-secker; resists
climatic extremes and aridity.

H. a. excavatum

Cyprus, Iraq, Israel, Jordan,
Lebanon, Saud: Arabia, Syria,
Turkey, UAE, Yemen.

Adults: cattle, camels,
sometimes humans.
Immatures: rodents (esp.
gerbils), hares, birds.

Good vector of CCHF.
Transovarial
transmission oceurs.

A 3-host tick. Immatures parasitize small
mammals. Species remains active in winter mn
warmer regions. Resists temperature and humidity
extremes well.

H. dromedarii

Iran, Irag, Oman, Saudi Arabia,

Yemen.

Adults: camels, goats, dogs.
Immatures: rodents (esp.
gerbils), hares, birds.

A zoonotic vector of
CCHF. Transovarial
transmission oceurs.

A 2-or 3-host tick, depending onhost. Immatures
feed on a wide range of small mammals and
sometimes lizards. Bionomics similar to other
Hyalomma species.
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B.2. Ticks continued

Species Geographic Distribution

Potential Hosts

Disease Transmission

Bionomics/Habitat Information

H. impeltatum Traq, Tsrael, Jordan, T.ebanon,

Oman, Saudi Arabia, Syria,

Adults: camels, cattle, sheep,
dogs. Immatures: rodents,

A zoonotic vector of
CCHF. Transovarial

A 2-host tick. Tmmatures feed on small animals.
Inhabits semi-desert, savanna, and steppe biotopes.

TUAE, Yemen. gerbuls, hares, birds. {ransmission oceurs.
H. marginatum Traq, Kuwait, Saudi Arabia, Adults: cattle, camels, sheep, | Good vector of CCHF. | A 2-host tick. Adults quest aggressively from grass
marginatum Turkey. dogs, humans. Immatures: Transovarial or rodent burrows. Feeding lasts 6-12 days, then
rodents (esp. gerbils), hares, | transmission occurs. females oviposit 1000°s of eggs. Resists climatic
birds. Transmits extremes well.
boutonneuse fever.
H. marginatum Iran, Iraq, Saudi Arabia. Adults: cattle, camels, sheep, | Good vector of CCHF. | A 2-host tick. Bionomics similar to
turanicum rarely humans. Immatures; Transovarial H. marginatum.
rodents (esp. gerbils), hares, | transmission oceurs.
birds.
H. rufipes Traq, Tsrael, Jordan, Lebanon, Adults: camels, dogs, cattle, Good vector of CCHF. | A 2-host tick, whose females oviposit after
Oman, Saudi Arabia, Syria, sometimes humans. Transovarial dropping from the host and die soon afterward.

Yemen. ITmmatures: rodents (esp. transmission occurs Females feed for 6-12 days. Species resists drought,
gerbils), hares, birds. regularly. Transmits cold, and heat. Distributed by birds along caravan
boutonneuse fever. routes.
H. truncatum Yemen. Adults: large herbivores, A good CCHF vector. | A 2-host tick. Tmmature stages parasitize ground-
dogs, sometimes mar. Transovarial dwelling birds. Otherwise similar to other

Immatures: rabbits, calves.

{ransmission oceurs.

Hyalomma species.

Ixodes ricinus Cyprus, Tran, Tsrael, Turkey. Adults: sheep, cattle, deer, Principal vector of A 3-host tick. Ranges widely in moist, dense, forest
foxes, man. Immatures: Lyme disease & TBE. | biotopes. Intolerant of desiccation. Life cycle
rodents, hares, hedgehogs, Rarely vectors CCHF. | requires 2-4 years. Diapauses during winter.
foxes, dogs, man. Females lay up to 2300 eggs.

Ornithodoros Iran. Not known. Vectors tick-borne Multr-host soft tick. Found 1n caves, huts, cabins,

asperus relapsing fever. or stables. Rest of bionomics thought similar to O.

erraticus.

O. erraticus Tran, Trag, Tsrael, Tebanon,

Saudi Arabia, Syria, Turkey.

Adults: camels, swine, dogs,
donkeys, sometimes humans.
Immatures: gerbils and other
rodents.

Vectors tick-borne
relapsing fever.

Multi-host soft tick. Feeds quickly (1-2 hours),
usually at night. Usually has 3-4 immature instars.
Females mate and may live several years without a
bloodmeal. Often lives in rodent burrows.
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B.2. Ticks continued

Species Geographic Distribution

Potential Hosts

Disease Transmission

Bionomes/Habitat Information

O. tholozani Tran, Trag, Tsrael, Tebanon,

Saudi Arabia, Syria, Turkey.

Adults: camels, sheep, rarely
humans. Immatures:

Vectors tick-borne
relapsing fever.

Multi-host soft tick. Found in caves, huts, cabins,
or stables. Rest of bionomics similar to O.

unknown. erraticus.

Rhipicephalus Southwest Saudi Arabia. Adults: cattle, sheep. Transmits A 3-host tick. Introduced from Africa. Requires a

appendiculatus Immatures: rodents, boutonneuse fever. humid environment. Females lay hundreds of eggs
hedgehogs, hares. 1 dens of hosts.

R. bursa Turkey. Adults: swine, cattle, sheep, | Anoccasional A 2-host tick. Has a 1-year life cycle. Adults
rarely horses. Immatures: zoonotic CCHF overwinter. May become inactive if a host is not
rodents, hares, foxes, shrews. | vector. found 1n the summer.

R. sanguineus Throughout the Middle East. | Adults: dogs, cattle, horses, | Anoccasional CCHF | A 3-hosttick. Adults frequent the ears, or between

sheep, sometimes marn.
Immatures: same.

vector. Also vectors
boutenneuse fever.

toes of dogs. ITmmatures prefer long hair at the back
of the neck. Females crawl upward and lay eggs in
cracks of walls or ceilings.

R. turanicus Israel, Jordan, Lebanon.

Adults: camels, sheep, goats,
man. Immatures: gerbils,
rodents, dogs.

Transmits
boutenneuse fever.

A 3-host tick. Lays eggs in dens of hosts. Requires
a humid environment. Relatively passive m
questing habits.
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